Serial No. 09/856,212 
IN THFCI ATMS: 

Please amend the claims as follows: 

Claim 1 (cancelled) 

2. (currently amended) : Fhc-AjTiethod for producing a r e la t ively d e f e ct fre e silicon single 
crystal ingot Ju - . r . n rHing t n Cla i m 1 under the follo w ing conditions- 

(a) V/G value from a crystal renter position to a crystal outer periphery position = 01 6-0. 1 ft 
mm7°C min, 

(h) G outer / G renter < 1 10, where V finm/min^ is pulling speed in the Czochralski method. 
G (T/mm) is an average value of an in-crystal temperature gradient in a pulling axis direction within 
a temperature range from a silicon melting point to 1 ^0°C. G outer is a G value on an outer surface 
of the crystal, and G center is a G value at the center of the crystal. 

charac t eriz e d in t ha tthe method of compri sing the step of adjusting said conditions (a) and 
(b) arc adjus t ed by Unnging narrowing a distance between a heat shielding element equipped in a 
Czochralski method-based silicon single crystal production device and a_silicon melt along with 
pulling of the silicon crystal ingot 

3. (currently amended) : Phe-Ajnethod for producing a relatively defect free silicon single 
crystal ingot flrrnrd i ng In C\a \\ y \ I nnder the follo w ing conditions: 

(a) V/G value from a crystal center position to a crystal outer periphery position = 0. 1 ft - 0. 1 8 
mm7°r min, 

(h) G outer / G center < 110, where V (mm/min) is a pulling speed in the Czochralski 
method, G (°f/mm) is an average value of an in-c rystal temperature gradient in a pulling axis 
direction within a temperature range for a silicon melting point ot 1 150°C. G outer is a G value on an 
outer s ur f ace o f th e crystal, and G center is a G value at the center of the crystal, 

rl - nrar rr r iy rd i n t ha tthe method comprising the step of adjusting said conditions (a) and (b) 
ai e a d j us te d by r .R i ng i ng decreasing the pulling speed of the silicon single crystal ingot along with 
pulling of the silicon single crystal ingot when the silicon single crystal ingot is produced by the 
Czochralski method. 



2 



Serial No. 09/856,212 

4. (currently amended) A r e la t iv e ly d e fec t fr ee silicon single crystal wafer with decreased 
grown-in defects, which is obtained from said silicon single crystal ingot according to Cla i m 1 one of 
Claims 2 and 3. 

5. (currently amended) A r e la t iv e ly d e fec t fre e silicon perfect single crystal wafer free from 
grown-in defects, which is obtained from said silicon single crystal ingot according to Claim l one of 
Claims 2 and 3 

Claim 6 (cancelled) 

7. (currently amended) A Czochralski method-based silicon single crystal production device, 
comprising, in a closed container, a crucible element which stores silicon melt, rotates and is 
vertically driven, a pulling element for pulling a silicon single crystal ingot, while rotating from said 
silicon melt, a heating element for heating said crucible, and a heat shielding element for shielding 
radiating heat from said heating element, wherein the device comprises: 

a control means for con t rolling an in-crys t al t empera t ur e gradien t in a pulling axis dir e c t ion 
of t h e silicon single crys t al ingo t , an d 

a drive mechanism for moving the heat shielding element on t he basis o f an ins t ruc t i o n fr o m 
t he cnn t rol scc ti o n sn that a distance hetween the heat shielding eleme nt and the silicon melt becomes 
narrower along with pulling of the silicon single crystal ingot. 

Claim 8 (cancelled) 

9. (currently amended) A heat treating method for a rela t ively d e f e ct fr e e silicon single crystal 
wafer related to a perfect crystal produced by a Czochralski method, characterized in that a heat 
treatment temperature at the initial entry of the silicon single crystal wafer to be a target of the heat 
treatment is 500°C or less, and a temperature ramping rate in a temperature range from the heat 
treatment temperature at initial entry to an ultimate temperature set in a range of 700°C - 900°C is 
set to l°C/min or less. 

10. (currently amended) A heat treating method for a r el a t iv e ly defec t t r e e silicon single crystal 
wafer related to a perfect crystal produced by a Czochralski method, characterized in that a heat 
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treatment temperature at the initial entry of the silicon single crystal wafer to be a target of the heat 
treatment is 500°C or less, and a temperature ramping rate in a temperature range from the heat 
treatment temperature at initial entry to an ultimate temperature set in a range of 700°C - 900°C is 
set to l°C/min or less, so as to make uniform the distribution of an oxide precipitate density of the 
silicon single crystal wafer after heat treatment. 

1 1 . (currently amended) A heat treating method for a r e la t iv e ly defec t fre e silicon single crystal 
wafer related to a perfect crystal produced by a Czochralski method, characterized in that a heat 
treatment temperature at the initial entry of the silicon single crystal wafer to be a target of the heat 
treatment and a temperature ramping rate from the heat treatment temperature at initial entry to an 
ultimate temperature set in a range of 700°C - 900°C are adjusted so as to adjust the distribution of 
an oxide precipitate density of the silicon single crystal wafer after heat treatment. 

12. (original) 

13. (original) 
Claims 14-23 (cancelled) 
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